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PATENTS 

FLYING CRAFT CAMERA AND SENSOR MECHANIZED LIFT PLATFORM^ 

FIELD Of THE INVENTIONS 
This invention relates to flying craft. More particularly this invention 
5 relates lo a mechanized Jjfi platform that extends and retracts a device for capturing 
images, sounds and data, individually and collectively, from a flying craft to includ e but 
not limited to -airptettes, helicopters blimps wjiich may coniprise 7 jyithout limitation, an 
air plane, helicopter, blimn . hot air balloonfi balloon aador space craft g cjcafi . This 
invention has particular applicability to cameras and sensors installed in flying craft.f 

10 BACKGROUND OF THE INVENTION^ 

Flying craft are utilized to capture images, sounds and data, individually 
and collectively. Aerial image, sound and datum capturing devices include cameras and 
sensors. Aerial cameras and sensors are affixed to the flying craft either internally or 
externally. Internal cameras and sensors are mounted to the structure inside the body of 

1 5 the flying craft. Internally mounted cameras and sensors are able to capture images, 
sounds and data using a window, retractable door 3 or permanent opening in the flying 
craft. Internally mounted cameras and sensors have minimal, if any a exposure to the 
environment outside the flying craft. In contrast, external cameras and sensors are 
mounted to the exterior structure of a flying craft. An externally mounted camera is 

20 subject to the environment outside the flying craft at all times. Be&The uses of both 
internally and externally mounted cameras and sensors «ses-include a but are not limited 
to £ surveillance, reconnaissance, monitoring, sujveying, broadcasting and capturing 
motion pictures. 
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Both internally mounted and externally mounted cameras and sensors are limited 
by their respective installations. The internally mounted camera has a limited field of 
view. The flying craft interior structure will obstruct image capturing during lateral 
rotation of the camera. Furthermore, interior arrangement modifications to accommodate 
5 a camera or sensor inside -the body of a flying craft create a single function aircraft 

Externally installed cameras and sensors have a specific sot ofc ^ajn limitations. 
Externally mounted cameras and sensors affect aerodynamic properties of the flying craft 
at all times. The change in aerodynamic properties resulting from an externally mounted 
device reduces flying craft performance and increases structural stress and fatigue. 

1 0 Furthermore, aerial cameras and sensors are expensive. Flying craft with externally 
mounted cameras and sensors must be parked in a secured area to prevent damage and 
deter theft. Under the cunrent political environment, there is a requirement to conceal 
cameras and sensors from the public and/or foreign governments. The mechanized lift 
platform p™ r nnnH in thin rinmimfint ftf t^e pre sent i nvention satisfies this requirement. 

1 5 What is needed is a method of aerially capturing images, sounds and data 

collectively or individually, by combining the functionality of the internally and 
externally mounted cameras. What is needed is a mechanism that can extend a camera 
a*4oj: sensor outside the flying craft for field of view, and retr aet the cam e r^a ad 
^ ^r.an be retracted inside the body of the aircraft upon completion of image, sound 

20 and/or datum collection to maximize the flying craft performance. What is needed is a 
flying craft that can be used to capture images, sounds and data and transport passengers 
and freight. $ 
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OgJEGTO SUMMARY OF THE INVENTION* 
It is an object of this invention to disclosc provide an improved method of 
aeriajjy capturing images, sounds and data. It is an object of this invention to 
disclos eEmid^g a mechanized lift platform that extends and retracts a camera andor 
5 sensor, individually or collectively, from a flying craft. It is an object of this invention to 
disclosoprovide a method to create a multi-role flying craft that is able to aerially capture 
images, sounds and data and efficiently transport cargo and passengers. It is yet a further 
objective of this invention to diGclos c pjovide an improved method of aerial photography, 
video, sound collection and multimedia that is concealed from the public's view. 
1 0 One aspect of this invention provides for a method of aerially capturing 

images, sounds and data comprising the atone of; Providing a , ^ device j§ nTnvided f nr 
extending a camera andgr sensor outside a flying craft whereby the camera tedor sensor 
can be completely retracted into the aircrafk^» wing - a . A platform structure J s used to 
mount a camera andgr sensorr-a n^ An electric motor te-provide power 7 . A mechanized 
1 5 liner motion structure installed in flying craft to stabil ia c stabi)i^es and -emd eguides the 
camera a«dor sensor mounting platform during extension and retractio n, conooahnont 
Concealment doors^e open and closer^ela v upon extension and retraction of the camera 
or sensor. Relay switches are ro uted to the flying craft cockpit and£)r cabin to operate 
the Jjft platform and concealment door s; and opening the concealment doors and 
20 extending to operate the camera andfif sensor during flight to collect images, sounds and 
data* or any combination thereo f and upor L _an r d_to ret ract the camera or sensQ Ejjter 
completion of earners- and sensor 'activitie s, retracting the lift platform inside th e aircraft 
and closing tho concealment doors ,.. 
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Another aspect of this invention provides for q method of aerial photography, 
video, sound collection and multimedia* and transmitting said captured images, sounds 
and data to a graphical display comprising the s t ops of: Providing a de^c e^JEhg 
invention thus provides for e- x 4e nding a- camera an d-s enser outside a flying craft wh e reby 
5 fe e oarnoro and s e nsor can b e compl e t e ly r e tract e d into thca raullirxolfi aircraf t, having a 
p ldtfoun structure to mount a camera and sensor, an electric motor to provide power, 
mechaniz e d liner motion structure installed in flying craft to stabilis e and guid e th e 
camera and s e nsor mounting platform during ext e nsion and r e traction, conooalmcnt doors 
to open and cl e so, relay swiiohcs - to - the flying cra - ft^ e ekpit ond/or cabin to operate th e lift 

10 p ktfu iii i and concealment doors, multimedia viewing and recor d ing equipment connected 
to camera and s e nsor; and op e ning the concealm e nt doors and extending the camera and 
sensor during flight to coll e ct imag e s, sounds and data or any combination thereof and 
display said collect e d imag e s in a live graphical display in aircraft or to a remote site and 
upon compl e tion of cam e ra and s e nsor activiti e s, r e fraoting the lift platform ins &e-&e 

15 aircraft and closing th e conc e alm e nt doors.^ 

A preferred a speet ^this -i nv CTrtiefrp ro^dcs for a method of cr e ating a . 

multi rolo aircraft comprising the steps of: Providing a d e vic e for e x -t ending a camera and 
sensor outsid e a flying craft wh e reby th e camera <mi s en s or can be compl e t e ly retract e d 
into the aircraft, having a platform structur e to rooun tr a -ea gicra and sensor, a motor to 

20 provid e power, mechanized liner motion structure installed in flying craft to stabilize and 
guide the cam e ra and sonsor mounting platform during extension and retraction, 
concealment doors to opon - ondcloso , relay switches to the flying craft cockpit and/or 
e abin to operate the lift platform and - eoaceahnont doors; and opening th e concealment 
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doors and ext e nding the Gamora and c e noor during flight to coll e ct images, sounds - ond 
d ata or any combination thcroof - and upon compl e tion of camera and sensor activities, 
retracting th e- lift platform inside the aircraft and closing the conceal m ent doors such that 
tho camora will bo hidden from public view and th e original flying craft speed, 
5 maneuv e rability, aerodynamic characteri s tics and cabin configuration arc not alto g od r 

Various other objects, advantages and features of this invention will 
become apparent to those skilled in the art from the following description in conjunction 
with the accompanying drawings.^ 

10 FIGURES OF THE INVENTION^ 

DESCRIPTION OF THE DRAWINGS* 
The invention will be better understood with reference to the following drawing 
in which: 

Figure I is a pcrorjcctiv G side. cross-sectional, view of a flying craft with 
1 5 the camera^oLsensor mechanized lift platform in the fully extended positiorh-^i 

Figure 2 is a pefs&eetiv eside, cross-sec fionaL view of the camera/_ojr_sensor 
mechanized lift platform— and moj untirm structure: andf 

Figure 3 is a model of the lift platform and mounting structure giving reference to 
individual components that comprise the whole unit, 
20 — ■ — The following is a ^fe eusoion and dcGCriptiorH>f the preferred specific 

embodiments of this invention, Quch b e ing ma d o with referenc e to the drawings, whoroin 
the same reference numcralo ore used to indicate the oamo or sim i lar parts and/or 
structur e . Jt s h ould b e noted that ouoh discussion and description i o n e t - m e ant to unduly 
li mit the scope of the inv e ntion.^ 
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D ETj^EE!. DESCRIPTIO N OF THE INVENTION^ 

j >fow kimag - to - tho - drawings and mor e particular to figure 1 w e have a sid e vi e w 

of the lift meoham s ra - inst al le a- rok) an aircraft. This installation is in th e tail s e ction, 
5 how e v e r tho mechanism can b e instoll e d - o t- any location on tho craft. A method of 
installation compris es4he-step G oft (1) the lift mechanism (2) concealment door (3) 
motor drive ( 4 ) mounting surfac e for the equipment or camera: - Figure 2 shows tho lift 
m echanism using a motor drive s ystem that can bo powered by an electric motor, 
hydraulics, pr e stress e d springs, air drive or magnetic driv e . Figure 3 shows that tho lift 

10 meeb anism ifl mounted to existing structure in the flying oraft Tho mechanism us e s 
parallel sliding rails to control tho platform that the camera ia mounted to during th e 
movement of the camera from tho s towed, position to tho operating position. The 
ffleehafltsffl^es- a - drive s ys tem that i s attached to the platfo i m to power the camera into 
position, f 

15 1 



ABSTRACT OF THE DI S CLOSURE^ 

20 &?setesed herein is a With reference to Fig. 1 , a rtersnertive view nf a 

body, such as that of a flying craft 1 0. wit h a camera nr sensor mechanized lift platform 
1 04 in a fullv extended position is show n. TftemechnwrA lift pl^fq^p J 04 is for 
extending a cam e ra - a fl d - s e nso r an i obiect._sn ch as a camera or sensor 102 (shown having a 
housing p roper), individually or collectively, out of a flying craft 10. and for retracting 
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tbc-oamcra and ocnso m biscl back into the flying craft HLupon completion of use. The 
camera aft^gr scnso rJJ32 in the fully extended position provides a full field of view. The 
camera en4gr senso r J, 02. is extended and retracted through concealment door s ( shown in 
Fig. 3V The concealment doors are closed when the camera asdgr senso r 1 02 are in the 
5 fully retracted position such that the lift platform ,LQ£and camera sndor senso r 1 02 are 
not subject to any outside environment and the flying craftJU) is able to retain its original 
flying characteristics. Th e cam era A mountingjlructure 1 00 secures and serae ? guides the 
lift platform along a linear path for extension and retraction. The mounting stnjctureJ_QQ 
jmte ri "* H wjth the Magg Qf the flang craft 10. and shaped such that there is little 
10 or no intrusio n of the mounting structure 100 into th e jnterj^JLolJtb e craft 10 . Th is 

provides for a very small effect on the cabin space in the airc ra ft Jfl-jb X. ? he addition of the 
mmmW structure 1 00 and lift nlatform 1 04. nr no effect at alLH 

With reference to Fig. 3. a diagramatic elevational view of the lift pMforrn 104 
mnnnrinf/ structure 1ft0 is shown, W hicfr illustrates individual components of the lift 
1 5 platform 1 04 an d Jheuaiojm tmg SLtmcturelOO. The mechanized lift platformj^ has 

particular application for aerial photography, video, sound collection and multimedia. A 
mathnd of capturing !^ th is res pect, the lift pjatform 104 Captures images, sounds and data 
comprising the stopa of: Providin g , The? lift platform 1 04 provides a devie emechani gm 
for extending aihs camera an^or senso rJLQ2 outside aihfi flying craft whereby th elO. The 
20 camera andgj senso r 1 02 can be completely retracted into the aircra ft, havin g 1 0. The lift 
platform 1 04 comprises a platform structure to mount a on which the camera a^dgr 
sensort- a_jLD2 is mounted. j| 
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A power sourcer-a J06 is included in ihe mounting structureJQ O T which may 
rnrn prise a hatterv. hydraulics, or electronics to utilize, the aircrqifcs intepa^ ppwer. 
Klectncall y based mechanisms may power one or more electric motors 1 12 mounted at 
the to p of the mounting structure 1 00. The electric mot ors J 1 2 cauq e, th e lift platform 
5 1 04 to extend.an.djc£tract-usinfi.a variety of systeoisiknown to those skilled in the art such 
as threaded sg r.ew 1 1 8 that Js turned py th* glg£|a£ motors 1 1 2. causing the lift platform 
1 04 tn move up and down for in the case of a side mounted Ii fi .tdatifotm^ t and left^ to 
extend and retract the camera or sensor 1 02. which is mounted on. the lift platform 1 Q4, 
rmtsi'rte and inside the aircraft LCL The rjatforjrp 1Q4 mav further have a mechanism that 

10 invert* the camera or sensor 1 02 d uri ng dep loyments 

A supporting structure ^retai led in - flying craft to guide lflfLon the cam e ra an d 
sease^-mounting structure 100 linearly guides the JiftLp latform 1 02 and ca mera <jr sensor 
1 02 during extension and retractio n, concealmen t . Concealment doors toJ4 open and 
dnse with the e?1ension_and retraction of the camera or sensor 1 02. The concealment 

15 rionrs 14 mav be mechanically Linked to the l ift platform 1 02. or drive mechanism of the 
lift platform- fete vso the doors 14 are automatically opened and closed npnn extension 
and retxacl jon of th e lift platform 1 04. Otherwise, the concealment doors 14 mav he 
marijjaU^ g f remotel v_gj?gned from the cockpit of the flving-CrafiJiL3! 

Relay switches fshown in a^adtch-hnv) 1 1 0 leading to the flying crafVsJLQ 

20 cockpit aftd/or cabin JSMJSSSQ^SA t0 operate the lift platform 104 and concealment doors 
T4. As those skilled in the art wopl^/ecqgiyi^e. viewing and recording equipment mav be 
connected to camera fiftdor sensor-; -and- opening 1 02. while the concealment doors 14 are 
onen and extending the camera aa^gj senso r 102 is extended during flight to collect 
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images, sounds and data A or any combination thereo f and display caid £ = Sgk| collected 
images may be displayed in a live graphical display in the aircraft or to a remote site-sad 
ttfre a^JJpQD completion of camera andor sensor JJQ2 activities, refracting- the lift platform 
1 04 retracts inside the aircraft nnd closing 4 hfl^nfipjiliriGnt doors. 1 0. The concealment 
5 doors 14 ar^jdosed 

In o pr e f e rr e d e mbodim e nt - of th e inv e ntion th e cam e ra and s e nsor meohflfiiged lift 
platform icWhcn the lift i jbatJhCT, 102jua,rjp t extended through opened » ihs_ concealment 
doors during flight to collect images, sounds and data or any combination ther e of and 
upon oomplction of camera and sensor activrtics r thc lift platform is retracted inside the 
10 aircraft and the concealment doors l4 are closed such that the original flying craft K) 
speed, maneuverability and aerodynamic characteristics are not altered.^ 

• i 

With reference to Fi%. 2 r a side, cross-sectional, view of the camera or sensor 102 
mniintftri to the mechanis ed lift platform 1 02, and mounting stmctlice. IXtCLiSLSh nwn. Tti 
15 this cross .-sectipnal vi e?y.^Jhe,-^lectric motor 1 12 T and threaded screw 1 1 8. are more 

clearly shown. Also shown is a gear mechanism 1 20 that is used to translate horizontal 
rotational power .foxp.lhe electric motor 1 12 to the relatively vertically situated threaded 
screw 1 1 8. Also more clearly shown is an annular engagement structure 122 that is part 
of. or connected to. the lift nlatform 1 02. which e ngages the threaded screw 1 1 8. such 
20 that when foe threaded screvy 1 1 8 is r otated bv the electricjnotoij \J _2. Jhft Jifl^fltfiam 
102 is extended or retracted, depending onJh£XQtaj jonal direction applied to the threaded 
screw 1 1 8. hv the electric motors 1 1 2. Tfrus. the rotation of the screw 1 1 8 is translated 
im p linear motion bv the lift platform's e,o^age.mjeniJh£rgt o. Those skilled in the art 
would recognize that the engagement structure 122 may comprise a simple matching 
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thread form ed on an inside annular w a^ll and fitted around the threaded sg r^wjl fi Ti or a 
bearine fitted around the threaded screw 1 1 8 for smoother operation.^ 
Alternative! Y^lh£.lift platform 1 02 mav be driven bv a h y draulig gy^e™- or spring 
loadin g. Other drive mechanism may he used, such as a magnetic or pneumatic system^ 
5 Furt her T a clutch and break apparatus mav be added to control the depth and speed of 

dep3,ovmej)Laad retraction of the platform.lj 
^ /liile there hasi&exi shown preferred embodirpep ts of the pre sent i nventi on, 
those skilled in the art will further annrsdate that the DTesentipventio p piay be embodied 
jn other ^ specific forms wjthpuld^afl ipg^ frp^ the spirit of central attribute? thereof All 
10 such variations and modifications are intended to be within the scone of thjs jpvenrion.as 

defined bv the anp&nded cla^ms.H 
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^e._claiip;H 
1-14fcancdledM 

5 15. A system for extending and retracting an obiec{ outside and MdgjAod£ 
comprisin g 

a mounting structured 



body T along the linear pnide ^ 

) fi. The system of claim 1 5. wherein foe, t?odv is an aircraft.1I 

1 7. The svstem of claim 15. wherein the object is a sensor.H 

1 8. The syst em of claim 1 5^jwhejrein the object is a camera 

15 1 Q , The svstern of claim 1 5. wherein the mechanism is e1 ectrical|y^rismj 
20. The pyslem of claim I S T whftLejjqJhej[n.echani^m is hvdraulically driven.11 
91 The system of claim 1 5. wherein the mechanism i? mameticaI ] y_fIiiM£rL3f 

22. T l je system of claim 1 5. wherein the mechanism i s pneumatic ally driven^ 

23. The sy^tejn_of_c|l aim 1 5. wherein the mec^ia r^ism comprises a linear motion 
20 screw.1l 

24. The system o f xJairn 1 5, wherein the mechanism , c . qirprises a clutch and brake 
app ar atus. 51 
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25. The system of cla im 1 5 T wherein the bod y £QniI^^jgOJnc^bx«rit doors that are 
gpened unon extending the object, and cl osed upon retracti ng the obiect.K 

26. M The system of claim 1 5^ w herein th e mounting structure is fitted into the shape of 
the body so as limit intrusi on into the hndy^ 

5 ?7- , , A method for exlending and retracting an object outside and inside a body. 
comprising 

attaching the object to a nlatform: and^ j 

extendjnft and ret racting a platform outside and ins ide the body alonj^iingar 

. guided 

10 2.8- The method of claim 27. whereipjhe body is an aircrafl.il 

29. The method of claim 27. whereip the object is a sensor.H 

30,, The method of clai m 27. vyfrerein the object is a camera.1l 

31 _ The method of claim 27, wherein the sten of extending is performed bv an 

electrical l y driven mechanism.^ 
15 3 ^. , The method of claim 27. wherein ihe step of extending is performed bv a 

hydr^ilically driven mechan^m , ^ 

13. The method of claim 27. wherein the stqp^pf^i,eTidip g^_p^p3^ied fry a 
magnetically dri ven system.^ 

14. The meth|Q^ qf claim 27. where in the STep nf extendi ng is Vt^tt&UxyLZ 
20 pneumaticallYLdriven^vstem^ll 

H The system of c foirn 27, , wherein the sten of extending is performed nsinp; a linear 
motion screw.li 
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36. The sy stm MjjajiiL2ZAvherein the step of extending is performed using a clutch 
and brake apparatus.? 



\ 
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ABSTKACTff 



A system for extending and retracTmir an nhjert, su ch as a camera or sensor. 
outside and inside a body, such as an aircraft , is disclosed. The system comprises a 



mounting structure and a linear guide connected to the mountin g structure. A platform. 
5 to which lhe_pbject is attached, is extended and retracted bv a mechanism. The platform 
is extended and retracte d, along the line ar guide, t o an outside and inside position with 
resnect to the body. The mechanism mav he electrically hy draulicallv or pneumatically 
driven, for example. The mechanism mav comprise a linear motion screw. A clutch and 
brake apparatus may also he provided. Conce alment doors mav be opened upon, 1 
10 extending the_obiect. and closed unon retracing the object The mounting structure 
fitted into the shape of the horiv so as limit intrusion into the body 
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Fig. 2 
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Fig. 3 
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